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 The active freezing in Antarctic coastal polynyas leads to dense water formation through large amount of brine 
rejection. The dense water is a major source of Antarctic Bottom Water (AABW) which is the densest water in the global 
overturning and is a key player in the climate change as a significant sink for heat and carbon dioxide. The Antarctic coastal 
polynyas are also the areas of high primary productivity. In some coastal polynyas, it was suggested that landfast sea ice (fast 
ice), which is a prominent feature of the Antarctic coastal zone, plays an important role in the polynya and AABW formation 
because it causes divergent ice motion by blocking ice advection. This study presents the first combined mapping of the coastal 
polynyas (ice production) and fast ice along the entire Antarctic coast using AMSR-E data. The spatial resolution of AMSR-E 
(about 6.25 km) is two times finer than that of SSM/I which was used in the previous study. This advantage of AMSR-E is 
critical for the detection of the coastal polynyas and fast ice because their spatial scales are typically less than tens of km. The 
mapping reveals strong linkage between the coastal polynyas and fast ice: most of the polynyas are formed on the western side 
of fast ice. The results from the analyses based on the mapping and meteorological dataset are summarized as follows: A wind 
diverging from the boundary defined by fast ice and land is the primary cause for the polynya formation. A blocking effect of 
fast ice on sea ice advected by the coastal current is another key factor. A drastic change in fast ice extent causes a dramatic 
change in the polynya area and ice production, suggesting that the fast ice change can be an important factor of the climate 
change. The findings of this study suggest that fast ice should be treated in future models for better climate projections. The 







(Massom et al., 2001等)。2010年にメルツ氷河が崩壊した際には、隣接するメルツポリニヤの面積が大幅に縮小し、




















































Figure 1.  Mapping of Antarctic coastal polynyas and landfast sea ice from AMSR-E during winter (March–October) over 2003–2011 
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